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■5 efe^^TK^tt P Q Q G D H * JS«-r -5 o 

QQd/;i/3— Xl5i7K*gS^lc43tiT, Acinetobacter ca 

Icoaceticus S5l5*^ttPQQGDH(D^4 4 Sfmi)-^ 
e.S4 6 8?SSlCffiaT-5miStr43l,>Tl S/5:«^tieA 



( 2 ) 



I 



QQ^;Un— XJK7K^S^^t34i5l/iT, Acinetobacter ca 
Icoaceticus **7K?§ttPQQGDH(7)4 6 2#gc7)7 

QQ^;Un — Xji^7K^g?^{ii3liT, Acinetobacter ca 
Icoaceticus *3K7K?§14PQQGDH<04 5 2#@(D7 

QQ^JVn^Xfi5i7K^S#^tw:fel/iT. Acinetobacter ca 
Icoaceticus *5fe*iSttPQQGDHCr>4 5 5#g(?)'J 

QQy;i/3— XJi^7K^g?^H43V^T^ Acinetobacter ca 
Icoaceticus S^TKSttP QQGDHC04 5 6 #gc7)7 

xA^^>^5^iSt;ta^r^7^ y MJ^*:?^^^ffii<Dy ^ y 20 
[it*Jl5] epD^^y u >4^y >^ffi^^(hT^p 

QQ^;Un — XflK.zK^i^^H^ol'^T. Acinetobacter ca 
Icoaceticus S*7Ki§14PQQGDH(7)4 5 7 #007 

x/s^^>^^iS{ciB^T^7^ y ^^fiS7:>^ft!i(?:>T^ y 
[It*il6] eop^y u >^y >^ffi^^<hT^p 

QQ^;Wn— Xflii7K^S^^frr43l^T, Acinetobacter ca 

Icoaceticus **7K?§ttPQQGDH(Dm4 4 9 ^JISt!?^ 

6^4 6 snm\z:i^'^r^mmizi^\.^x i^rz\t^tii:k so 
±(D 7 ^ y K?^ S:^^(flo 7 ^ y ggj?^ STitM^ nx ^ ^ 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
1 Thr Xaa5 Thr Leu GluAsn Pro Gly 
(^^. XaaK Xaa2. Xaa3. Xaa4. Xaa5fr^iiScD^^7 
^ymmmx^h. rzrzL. Xaal/;^*AsnT^O> \^^2:/)^l 
VsX^O. Xaa3:6^AspT^*9, f)^'Dl^i^^AmsnX$>^t 

mmmo 40 

7shy>\^^'::>U<)V-'7mm (W6 BC)*coi ^fzitt 
m^m 9 ] ^^^c^ p Q Q G D H (h itgj UT 
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[i§*3S 1 0 ] fg*^ 1 - 8 (D\^^m^^izum<D^^ 
im^m 1 1 ] 1 0 \z%m<Dm&^^^ts^^ 
m^m 1 2 ] 1 0 izmmcom&'f'^^t^mm 

im^m 1 3 ] m^m 1 0 iztmoiA&f^ij^^m^w 

1 4 ] if 5lc^ 1 - 8 0^iTn;!^^^IfSmcD3c^ 
^ y J I. n - 7. flJi * * ^ ^ ^ ^ ; U P - X 7 -t ^ *y 

ho 

im^m 1 5 ] if 1 - 8 (D\^^'m^^\zmm(D^^ 

[0 0 0 1] 

[^^(DM-r^Sffi^^i?] 2^^^liena4^y u>+y 

> (PQQ) ^*fs*^-r^y;u=i-xM7K^a^* (g 

DH) (?^i^^(D7^ y^SIS;:)^*te<7)7^y^SSTil^ 

^nx\^^^^mmp QQGDH\zmr^o ^^m<D^^ 
mmmitt. ^m^M^±^u^^u^\z^n^^)vz2-x 
<D^&\zmmx^^. 

[0 0 0 2] 

PQQGDHti. tUD^^y u >4^y > 
[0 0 0 3] PQQGDHtCfrl, ^J^^ttS^^iTK^tt 

mmf)^^^::ti3mt>nx\^^^o ^jg'&ttPQQGDH 

tl. ^^m^'OS 7 kD a(Diyy^)V^:/^\^mBmX^ 

-So ^?«J;^t^, AM. Cleton— Jansen e 
t al., J. Bacteriol. (199 

0) 1 7 2, 6 3 0 s- e 3 1 5^mM^nrz\^\ 

—y^. TK^ttPQQGDHt^Ac i ne t obac t e 
r calcoaceticus(Dt^^< "3:?5^(7)tttr43Vi 

x^cD^^fjmm^^nx^D (b i o s c i . b i o t 

ech. Biochem. (1995) . 59 (8) , 

1 54 8- 1 5 5 5) , ^<Dmmme'¥'f)^^U'-->^ 

^ny^ymMm^m^t^^z^nx\^^^ (moi. Ge 

n. Genet. (1989) . 217:430-43 
6)oA. calcoaceticus fi*7KS1tPQ 

m(DP QQmmt\tmBm(D-':km&±x<D^-^u 
[0 0 0 4] si5. :^mm(r>m^¥Bm&mm(Dm^i)^ 

m^t^LU^tZo (J.Mol.Biol.. 289. 319-333 (1999). 
Thecrystal structure of the apo form of the soulb 
le Quinoproteln glucose dehydrogenase from Aclneto 
bacter calcoaceticus revelas a novel internal cons 
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erved sequence repeat ; A. Oubrie et al. . The EMBO J 
ournal, 18 (19) 5187-5194 (1999). Structure and mec 
hanism of soluble quinoprotein glucose dehydrogena 
se, A. Oubrie et al. . PNAS. 96 (21), 1 1787-1 1791 (I 
999). Active-site structure of the soluble auinopr 
otein glucose dehydrogenase complexed with methylh 
ydrazine: A covalent cofactor-inhibitor complex. 
A. Oubrie et al. ) . c:nbC0ife:^f3c^ntf . Tk^gttP 

[0 0 0 5] mmmcDrnmu-^ 

(GOD) ^^y^t^)vn-7s6^)>mm7i^mmm (g 
6PDH) ^m^^^m^mzj:K>'^m^tix\^'^rzo 

v. GOD^ffl(/i^;5t£Tn5^;i/n-x^{l::J^jS^C(ht) 

u^^^^^-r^mmtTi^m^^m'r^rz^. tj^y-if^ 

^-otz. ^^cGOD$:ffili^yN'-r:t-fe>it-CDPI^t>ii 

^pTtgtt;^t$)o/co G6 PDH^153^7^^6^^^}r 

^r3<^)Vzy-y.'^m\zm\^^i^nx^tzi)^. J^fE^Uffl 
g^^T^-SNAD (P) ^mMiyUntl\'iU^U\i'^h\i'^ 
ymm'&.i)^^r:>tZo tZ.X. Z:tl^X(0^)Vn-7smm 

"^mismzm ^^i^nx^rzmm\zt^f:>^mztmmt v 

TPQQGDH<7)l6ffi7!?^ag^nTl^^'5o PQQGDH 
\t^)Vn-7.\znVXM^^m^t^'&^^\^X\^^^^t. 

i^xuv QQGY^mtmmm^^'tmcDmmx^^tz^m 

[0 0 0 6] 

ttPQQGDH^S«r^Ct^SWi:T^o if^%m\t 

mz. ifii4'^;wn-x»^aii^<7)^S[^titt]^it^fcife 
\z. y;m-xn*t"r^J^fEtt<i:it^bT^^ h-xs 
§vni-7;w I — x{i^^T^Si^^tt;^^Si.^a:^S*^ttP 
QQ G D H ^ti#t.-r -5 d ^ e w<hr 

[0 0 0 7] 

P Q Q G D H ^ & ^ L T ^ C7) ^ ; V a - X t r T -5) S « 

m^^-&'^'k^ui^muii\z}^>^mx^^^^m'p 
QQGT>\i^m^r^<mMm^^rxU'z>rz^^. -^m 

tt P Q Q G D H<Z)iNF^COMi|^H43 ViT 7 a y Sl^S^S 
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X-t^^t,\Z^K>. ^)V:2-7.\Z-^'t^m.W.^tl^^t)^ 

xM\^^mm^%^z.t:\z^^)}\^rz. 

y^mmmt'^^i^m'^^}vzi-7.m,7i^mmm\z^^^ 
X. iim(D7\^m'i!^^)vn-7.m.7^mmm(D i ^rz\t^n 
\^A±,(DT^ y m3%mi)m<^T^ j m%mxm,^^nx^ 

L T y n - X *f L T Sl^tt ± L T V ^ ^ <h ^ 4# 

10 L<«*5!^(7)a:^^^>'^=3-xM7K*»*^i, ^)\^^ 
-xtcMT^^l?S14<hlt^T. h-X$)^i/^t^-T;i/ 
h-X^::>ctr^S^S;tt7!)^if±MJ:0{g;TLT^^'5o 
L^<ti. ^;l^n-x(^M-r^JR^5tt^ 1 0 0%<hL;^::« 

h-x^^i^ti^;n-~-xtr?c*rs?stt;f!>^6 0 

%RTTfeO. J:0»*L.<ti5 0%U4TT^0. 

[0 0 0 9] t"DD+y u>+y >^ffi 

P^<h-r^^;H3-xfl$i7K^g^«tc43ViT. /s:/D^^ 

M e K^it lc4o -5 6 S @ W - ^ 5"- :7 tc4o frt ^ B X 
20 h^>FtCX K^>H^-37^«i:Ol'-yMiS (W6B 
C) 4»<7)l^;tfri'^nUi^±<7)T^ygg?5S;:»^ 

ffi-r^pQQy;i/n-xjK7K^g^^*<;5*fF&r^T^ y 
mnm^iw^^y ^ jm%mxws^^t\x\.^^z.^^^ 
s^t-r^, 3S:^M^;^=i-xjij^*^g^^^ti#^T^o 
[0010] *^^cD 1 r:><Dmmz^\f^x\^. *^B^o 

PQQ^yjl^n-XJKTK^^^tw^oV^T, Acinetobacter 
calcoaceticus S^feTK^SttP QQGDH<D||4 4 9?jlS 
;5^^m4 6 8SSHffi^T^M«t'i5i^Tl S;^fri-^n 
R_li(7)T^y^^SS;^tft^(;)T^y^5^^S. TfcJ:^^^.^ 
30 H#fiEt-'5 P QQy;^=i-XJK7K^I?^4^com-r'5T 
^ yg!SeS<htiS7^d:^T^ y gl^ISTMrn^nT^i^o 

[0011] »Slx<fi. *:^§^C?)^^MPQQGDH 

iB^js^iT^^n^T^ymi2^j<^4 6 2Sg(D 

TXA^^>SS. 4 5 2#gCDTX/\'^^M5S, 4 
5 5S@(?:>U>^>SI£. 4 5 6#@(DrX/1^^>S!SI 
S43J:^;^4 5 7S@(7)7X/t^^>g&?5SHffi^-r'S)y 

5 y 1 ^fcti^ni^;±7^i^fficoT ^ y giJSST^ 

40 j^^tlTl/^^o 

[0 0 12] '^fzm(oWimz^\i^x\x. *5§§^oesc^sJ 

PQQGDHti, lE^J : 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
1 Thr Xaa5 Thr Leu GluAsn Pro Gly 
(iC*?. XaaK Xaa2, Xaa3, Xaa4, Xaa5milc<D^*Sy 
^jm^^X^^. tzrzL. XaalT^^^AsnTS)^. Xaa27!?U 
ysT$>0. Xaa3?!?^AspT^0, 7&^oXaa4;?:>^AspT^'5 <h 
XaaB^iAsnTH^^cfVO ^-^t^o 

[0 0 13] ^mM\t^rz. ±m<D^^m^)vzi-7sm 
50 7K*e^*^:3-HT^iSfK^. mm&'f-^^ts^^ ^- 
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[0 0 14] i^^m(D^^mv> QQG-DYKDmmm&W 

[0 0 15] 

^%mm\t. *?sitPQQGDH^=i-K-r^iie^<7) 

^:kJ^i|{i?^se^L, ^;m-xtc*tl-sPQQGD 

J^Kft^b, PQQGDHCD?gtttC'::)i.^TX^ U--> 
^bX. 2 OmMSjSO^;l/n^7.t3Mrsffitt:^i^!^± 
^PQQGDHchl^^T^-^T!^^*. 2 0mM<D^^\ — X 
-5 f& ttT^/^i? P Q Q G D H J: 0 iST b P Q Q 
GDH^S§iSr^^^(?:)^ u-y^ntzo 
[0 0 16] c:nt»co^n->(0— ::>HoiriTae^BB 

^iJ^«?tFrLfc<h;i5. ^4 5 2SS(DAs n;^tAs pH 
m L T t) if ^^7K?§tt PQQGDHctOt>^;l-n-XtC 

i:: J: ^ ;i' n - X jS tRtt c?:) rS] ± (75 pj^tt ti 1 ^T«^i^ b 

[0 0 17] 7KSttPQQGDH<DX^je^B«ii§««rlC 
m-lSK^'Am^^cD^^ (J. Mol. Biol., 289. 319-333 (19 
99). The EMBO Journal. 18 (19) 5187-5194 (1999), PN 
AS,96 (21). 11787-11791 (1999)) tlJ:n«. zK^ttP 
Q Q G D H fri 6 OCOW- :77^^ 1^ n-g) /3 T'n 
^^MaST^O. m4 5 2#gc^T^ /S^SeSt^. ^ 
6Sg(DW-^^-:7(7)B-X K-7>K<hC-Xh^> 

Q G D H CDW 6 B C (h ^$J] ^ ySi^7!?^SM4#S 

<i/>?^Str. B4 5 6#@c7)TX/t^^>^SIS^T 
^4 5 7S@CDTX/N^^^>^SIS 
^77./S^^>SIStC. S4 6 2SB(7)rXA'^^>Se 

S ^ t: X ^ i/' >^^S mit b ^ ^ ^ -f-n^'n^g 

tl:te t/^T y ;Wi3 - X ^T-S il«147!^^f^± b d a: 

[0 0 18] c<7)r<hHc:nec7)?£lteffi:^«leS;r'&4^ 
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^bfcAsn452SIS. Lys455. Asp456. Asp45743cJ:l/Asn4 

(W6BC) 4>(7)y^yg!?^S<7)«ig 
mB,f'(D^'&(DUmz^^^mX't^ Z.ti\Z^K^^)V'n 
-X tc>ct-r^il«tt=&ac^ b "9 ^ <h ^^mSffi^^-l^fc 
10 i5l^T«Jd6Tig^7&^Hb^c^>OT*0. PQQGDH(7> 

[0 0 19] 2^^^(D»Sbl'iPQQ^;i'=i-XJi^^7K^ 
g^^tC^oC-^Tti. Acinetobacter calcoacet icus fiS^^K 
^ttPQQGDH(0m4 4 9^S:f&^e>m4 6 8J5St;iffl 

WOBc^^PQQGDHH. E^J#^lT^^n^7^ 
y^lB^Jc04 6 2#g<;)7X/^^^>SS> 4 5 2Sa 
<DTXA^^>SeS. 4 5 5#g(7)U v>Sia. 4 56 
20 S@(7DTXA^^>KSeS4DJ:^4 5 7#a<7)TX/^^ 

[0 0 2 0] ^rzm(Dm^.\z:i6\^^x\t. *^w<^a:^M 

PQQGDH«. ffi^J: 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
1 Thr XaaS Thr Leu GluAsn Pro Gly 

XaaK Xaa2, Xaa3, Xaa4, Xaa5«ffijt(7)^«lr 
sy^SIST^^. tztzl^. Xaal7!?^AsnT*0. Xaa27?>U 
ysT^O. XaaST^^^AspTfeO. t^^ld.?iAi)^k%^X^^t, 
30 Xaa5^iAsnT^^/c^l'i) ^-^tTo 

[0 0 2 1] 2|s:|^§g<Da:^^^;l/n-XBJi7K*ffii*H43 

[0 0 2 2] ^H^^i, fl^C0j^ffi{lS*T^7K 

SttPQQGDH^I•::)^/iTt). ^S^BJcoiSt^ti b^c:?:;^-^ 

TW 6 B c;i/-:/sis i^T'T 5 y sr?^S^SJ&T^ ;i t 
\z^r^. ^)Vz:i-7.\zn'^^m^m^\^±.vrz^^m^ 
40 ;ni-xffii7K^S^^^#'g)Cih/?^T^^o ^aa 
co-;*«ig^M^jbTit«f -sc^, ^^ina^iss^^ 

{rctO> Acinetobacter calcoac 
e t icus i^^(Oi^m'SL'PQQGVH(DV^QBC)V- 

^^mzmmt^^^^^m\zmmcr^:zti)^x^. * 

nmzVTz'h^'DX. t'^t^^)V-y'^m.^\Zi6\^^X 1 ^tz 
50 ^^^Jl^=i-XJ3ii7Kigi^*t>*:^W<^*5Kl^"C^^o 
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Acinetobacter calcoacetic 
[0 0 2 3] *:^^(D&^SiPQQGDH^ii- FT^ 

t^. Sambrookb)/' Molecular Cloning: A Laboratory M 
anual" , ll2!iS, 1989, Cold Spring Harbor Laboratory 

Press, New YorktCHB«^nTli'5. 

[0 0 2 4] dCDcfc^tlUTtt^c^SjteT^ite^^ 

[0 0 2 5] ^>yA^m^^Ar^«^f::ti. ^Wth 
-r-5;P-rSi^{c4oi/iTx^- >P C R^itl J: 0 

P Q Q G D Hfi^c^ ^ -< ^ ^ U - 

[0 0 2 6] :in^;kMStr?^HgJ^L. PQQGDH 
(7) - X tc -5 SS^tt I # n - > ^ X ^ 

U-->^T^o 7K^'14PQQGDH^i:kJ3i^t::^5liT 

IP^UP^. PQQGDHCO?£tt^g^^ri:0#iJ^L. 
QQGDHtmmX'i^^f)^. 2 0mMO^^I — XH*f 

[0 0 2 7 ] ±m(ojzz)\zLrmi=>nrz. ^^mpqq 

Exm^-^^t^. ^rz\tt^:^'ey^^ -y^zyay^lz^O 

^mu. pQQGDH^^ts7i^mitm^^m^:ztf)^x 
^^ir^t. m^t<i:^^^^^-m^m\^^^z.tiz 
cto, ^mLtzPQQGDH^mmm^\z5^m^it^c 

p\.GUE\z^^mmrt^zt,\z^^. *^^<7)5fe^^ 

PQQGDH^IiS-r^c 
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[0 0 2 8] g?^ftttc7)ffl^^i. PQQGDHJlct'^y 
J 1/ n - X CO ^ I C /^cj: ^ T M TC ^ n ^ P Q Q (7) 1: ^ K 

felS^iiLTt^, PMS (>'x':^>?>pc h-t^;^ 

:7x-h) -DC I p (2. 6->?i:7DP>'xy-ju-r 

> £ ^ ffi t/ ^ ^ :i T ^ ^ o 

(Z) P Q Q G D H (7) ;H1 - X H *f r ^ M«^tt . 

SS^LT. 2-5=':^:^>^-D-y;un-x. -^vy- 
X. X. 3 - o -^^;u-D-y;i/n-x. 
^h-X. ^vn--x, ^^5^1 — Xi5=l:r/vjH — x# 

;H]-X^XStb/c^:^c7)?£tt[lM-r^fflmtt=£P 
r t (I J: >S) d Lii^X^^o 

20 y;UJ-X7->ir<^-7 h 

2|s:^^ti^/::. ^^^tCSf'^efe^^PQQGDH^'&tr 
^Jl'a-XT^y-tr-i'^^^y K^#a<hr^o *^HJcD^;l/ 
3-XT^y-fe<4^^:/ hti. *^^^I^Ae^e^^MPQQG 
'DH^'>U<t^\m<DTv^^\Z-Ym^mX'^t^o A 
4^^yh^5. *^0>gc7Da:^^PQQGDHtClra 

U y -> 3 > :^ - yfPSc7:)fcd6co y ;i/ a - X ^^P^g 

®, u^mzm.m(Dm^^t;tSo ^^mzvto'sc^mp 
QQGDmtm^ (D^mx. m^\t. ^^^.m^ntzWi 
30 mti.x. ^rz\-mmtm^mm^(Dmmhi.xm^.r 

H\t^-u\\:i.fzYi^mx^^^.^ri^'h^. T'^-mm<Dmmx 

^;i.zi-Xir>it- 

^%m\t^tz. -^mmz'^o-ek^mp QQG'oii^m\f^ 

\z:^mm<Dmm^m^itT^. m^i\::fjmtvx\t. 35 

40 -^^^ mmmx^wr^:ijm. Tts^^itt^jtu v-. mm 

IS^LTt>ci;<. ^tzZ.tl'b^m^^io^xm^^XhJ: 

«F^b<^i*^B>gco^^MPQQGDH^^3^^□{fcu 

itv. PQQ^^n<Dm^LLx^rz{mm^xmmr^:i 
thxt^o ii^mmz\ts ^jv^)i7)vj'\i\^^mi^x 
^^mcD^^m pQQGDH^ij-^> >mm±\zmmit 
50 vtzm. T^ym^^t^urnxmrnvx^ji^^ji^Tji^ 
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[0 0 2 9] ^)Vzy-7.m^(Dm'^\t. ^XV(D^o\Z\^ 

rfToctf)^x*^^. m^-^Mzmmm^Ati. pqq 

m) :^<^z^^mmm (^j;ttSAg/Agc imm) 
m^mmr^. mmmm(D^)izi-7.mm\zj:oi^mi. 

[0 0 3 0] 



4*5^ 2001-197888 
10 

mmmi 

:7'^X^ K PGB 2 ti. ^^:$7-pT r c 9 9 A -(:7 7 
JP-^v'TttS) C0-7;W^iJ7D-->/?^gf{4(3. Acinetob 
acter calcoaceticusfi^fePQQGDH^D— KT^^ 

Oa>J?COS4S^'t'^>5^At;^S&»Ab;^Co PCR^ 

m{t. ^i\z^ruf^(Dmm^x\ 9 4x:3^m. -jk 
\z. 9 4t:3 5i'PB^. 5 0t:2^j^rfl. :fej:u^7 2t: 2 5^rBi 

^3 0it<^;K :g^^^C7 2t:Tl O^i^P^KT^^^TfT-^ 
[0 0 3 1 ] 

[^1] 



Ta qDNA:i^U (SU/m 1) 


0. 


5 a 1 


5^>7'U-hDNA 


1 . 


0 ii 1 


:7;4-»7- Hy^-f^-ABF 


4. 


0 M 1 


U -Y V— A B R 


4. 


0 IL 1 


1 0 X T a QTj^U ilA'^y :7 7 — 


1 0. 


0 ii 1 




1. 


0 M 1 


DMSO 


1 0. 


0 11 1 


5mM Mn C 1 ; 


1 0. 


0 M 1 


1 OmM dGTP 


2. 


0 11 1 


2mM dATP 


2. 


0 11 1 


1 OmM dCTP 


2. 


0 u 1 


1 OmM dTTP 


2. 


0 VL 1 


H:0 


5 1. 


5 M 1 




10 0. 


0 11 1 



t# t> n ^ s tK ^ tt p Q Q G D H (7) ^ :/ ^ u - ^ ^ ^ 
^-':^U-h\z^Lrzo nux-^SiJcDyu-htru-T' 
J:r/PMS-DC I p^Jinx> htct5 2 0 

mM^i5^ h-Xi^cfcr/PMS-DC I p^iox., 7^:^(7:) 
PQQGDH(7)f£tt^@iaT*iJ^Ufco 2«:cDyU-h 

[0 0 3 2] z.oo-^i-DO^^u-y^SiiSi^zmzS. it 
e^iB^J^^Wbfc<i:C5. 4 5 2Sg(7)TX/1^^> 

f)^T:^/'^^^>mitzmm\^r\^^rzctf)^t^f)^'orz. 
nmm2 

Sfi^J#-^ 2 tl^c? tl-S Acinetobacter calcoaceticus 
*PQQGDHCD«igae^^t)i:l;. iE^U : 
5' -C ATC TTT TTG GAC ATG TCC GGC AGT AT-3' 

4 5 2SSCDTX/1^4^>^fc:X5^>^>tce^L;^Co SB 50 



{S^S&^^St^T'^X^ FpGB2$rfflliT. ^2tC^ 

r:^mzj:on':>rzo 

[0 0 3 3] ^^ij'-t/^x^ Hpkf 1 8 k (m.mm 

{W) ) tcAcinetobacter calcoaceticus ft^fePQQG 
DH^=3- H-r^aeT'(7)-gB^^OKpn I-Hind III»t 

h 5 0 f mo 1 t^Tlig (») SSMu t a n 
iS^) -Express Km^y hlzHMO^U^ iy 
3>y^'1"7-5 pmo K U >K{bL';t^-y^y 
^-rv-5 0pmo 1 (20Ml)CDl/10a 

10 or:. 3^m(Dmmmxy'^x^\^^m^^'^. i 

2|s:|gt- L;^Co l-^ >- a < "T— p K F 1 8 k CO 

m^y hX^j7X7^>->3 >A**v7 7 — . 1 u 1 COT 4 
DNAU;tf— tl> l/zl«7)T4 DNA/PU pC^-if^S 



( 7 ) 



11 



[0 0 3 4] :iti^Di>:A<D^X'^-j^WiKmxmwx- 

$>^E.co\\ BMH7 1 - 1 SmutSClJ^SK^L. — ^ 
^7!/^bfflabL/^c^^X^ K^E. coli MV 118 4\zm 

a KpGB2±c7)i?^S^PQQGDH^=]-H-r^ite 
^<7)Kpn I-Hind WmfitXtm?^. fe^MPQQGD 
HcDite^^«}||L.fco 10 

[0 0 3 5] m^mzlyX. ;i/->^6 BCUffi^T^Si^ 
tz43l/^T, Asp448Asn, Asn452Thr, Asn452Lys. Asn452I 
le. Val453Asp, Val453Phe, Asp456Asn, Asp457Asn. As 
n462His. Asn462Asp, Asn462Tyr. Asn462Lys. Asn462Ph 

nmms 

E. coli fflCD^3S^^^-T$>^pT r c 9 9 20 

XV. ^^^n/iy^^X^ K^E. coli DH5a1?^iCJ^ 
MteSILfco 5 Om 1 CDLl^ilil (T>ti^i/U> 

5 0ug/mK ^ l^y jL-n—}V3 0 fjL s/m I 
^W) TfiP7^X=l^fflV^T3 7T:T- 

ImMCaCl:, 5 0 0 P QQ^^t^ 7 1 CD 

^^t:^^^ Hv-K^^ISgO. 3mMf-;^j:^ct-5iI|^Jn 

(SOOOxg. 1 0», 4T:) TS#:^lE]iRL. CicDMi* 30 

i^^yuy^y'uxxmwL. m^b^m (looooxg. 
1 o^. 4t:) x^^^(Dmw^f^^i:Lrzo ±m^mm 

'L-i^m (160500xg (40000r. p. m. ) , 9 0 5J^, 4*0 

Ti^m^m^^mzo :zti^mmnmmm&tLri;k 
Tonmm^zm^xm^^Tzo 
[0 0 3 6] ^bti, :zoVTnrz7Kmitm^^i om 
yA^)>mmmmryH7 . ox-m,m«xvrzo mmvrz^ 

y^ 



mM2 001-197888 
12 

el CM-TOYOPEARL 650M(^y-^ 

^^a) iz^m^^tzo :i(DtiyA^i omM^)>mm 

mmpH7, 0. 7 S Om\xm»Vfzm. 0-0. 2 

M NaC 1 ^^t?l 0mMU>^^fiT^pH7. 0^ 

y^Co GDHSttS:*r'&Iii»^[EliRL.. 1 OmM MO 
PS-NaOHmmm (pH?. O) T-«feS«fUfCo 

d (D J; -5 1- LXmn^m^ {Zi^-fJi^^m P Q Q G D H 

i¥^^ftcOM^]^^i. ^M(C43(.^T. lOmM MOPS 
-N aOUmmm (pH7. O) ^^I^SIt^TPMS (y 

jLi->^>:^h^)VyjL-h) -DC IP (2, 6->^^ 

uay:xiy—)V-r>\^yx,y—)V) ^m\^\ dcipo 
6 0 0 nm(D^9tm^^t^^yt^mm^m\^^rJ!kmL. 
"tcD^^^cDU'pmm^mmcDKmmmtLrz. zcot 
i^m^zi umo i(DDciP:/)m7€^n^mM& 

14^ IZL- *y ^fz. DCIPa)pH7. 0\Z 

^^^mmm<Dmmmmmm^n\z'o\.^Tmnwm^^m 

^tzo mmmsxn^rirzm^m^^zs&^^mpQQ 
GDH(Dmmmmmm&^tti^rii uMPQQ. im 
m c ac \ ,^fETximm^±^aiti.rzo rn^ 

1 8 7 u 1 r-O^mV. 3 n 1 <J>^^UM (6mM D 
CIP, 6 0 OmM PMS, 1 OmM U >^Mgg^^p 
H7. O^^tP) :fectO^SS^ftlAfCo SHtL.T. ^ 
n^'nil«K2 OmM^:;^ci:'?)ctotC4 0 OmU<D^)Vzi 
-X, K-x:fcct^"7;i/ h-x^ 1 0 u 1 J!jax.. ^ 

i^Ts o^^^fpio^^zx^-hUT, nmmAtmmzm 
m^'GL^m'^vrz. mt^)v:2-y.^mnti.rzt^(o 
stt^ 1 0 0 1 cnntc»r^ffl*t?£i4TSL.;^co 

if ^SJg^^ itK u T a - X >c^r a iis i^^ss^tt ^ 

[0 0 3 7] 

[^2] 

X VjH- — X 



Asd452Asp 
Asn452His 
AsD452Lys 
Asn452Thr 
Asn452Ile 
Lys455Ile 
Asp456Asn 
Asp457Asn 



100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 



61% 

56% 
39% 
55% 
42% 
36% 
49% 
59% 
43% 



61% 

50% 
39% 
42% 
30% 
28% 
37% 
41% 
32% 
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AsD462His 100% 31% 

fzo N4 5 2Dac^SS?^^. luMPQQ. 1 mM 

c ac 1 :#ffiTTmrBm±^D^h:Lx. ^mmmo^^ 

JlZl-X^ J^ZJ^S uMFQQ. 1 OmM CaCl:# 

*^tt(^ai]^^fetC2pi;, DC I PC06 0 0 nm(7)K^ig 10 
(D^it^i^mtVfZo m3lZ^:^tl^J:oiZ. N4 5 2 
D&^^PQQGDH^fflliT. 0. l-2 0mMcO|i 

^'S(^^J 8 

5a.- hCDN 4 5 2 Defe^Slll^tC:^ -tTn >^-X h 

;^co ::(Dm@^ i %<7)y;i-^$^;^T>iU5='t: K^-^tr i om 20 

Seauence Listing 

<110> Sode, Koji 

<120> Glucose Dehydrogenase 

<130> 990387 

<160> 4 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 
Asp 
1 

Phe 
Leu 

Lys 

Gin 
65 
Gly 

Ser 

Gin 

Glu 

Gin 
145 



#^2 001-197888 
14 
25% 

M MOPSSStB?S (pH7. 0) I'T^MTS 0 5^Pa 
aillbfcft. 2 OmMU v>^^tri OmM MOPS 

mmm (ph?. o) *T^iaT2 o^PpIs^slt^ji^ 
M MOPs^ffiiK (pH7. 0) ^^T^ta-ei^r^m 
[0 0 3 8] i^FmLrzmm^y-^-^mi^^x^jvzi-x 

^itLtzmM-ty^-^m^^^T. O. lmM-5mM<D 
[0 0 3 9] 

FQQGDH^mi^^rzm-^lZit^. ctOiSl^iMS^tt^^ 
[0 0 4 0] 



Lys Ala Lys Ser Glu Asn 

15 

Asn Lys Pro His Ala Leu 
30 

Thr Glu Arg Ala Thr Gly 

45 

Ser Val Lys Thr Val Phe 
60 

Gly Gin Asn Gly Leu Leu 
75 80 
Asn Pro Tyr He Tyr He 

95 

Asp Lys Glu Leu Pro Asn 
110 

Lys Ser Thr Asp Thr Leu 

125 

Pro Ser Ser Lys Asp His 
140 

Gin Lys He Tyr Tyr Thr 
155 160 



Val Pro Leu Thr Pro Ser Gin Phe Ala 

5 10 
Asp Lys Lys Val He Leu Ser Asn Leu 

20 25 
Trp Gly Pro Asp Asn Gin He Trp Leu 

35 40 
He Leu Arg Val Asn Pro Glu Ser Gly 
50 55 
Val Pro Glu He Val Asn Asp Ala Asp 
70 

Phe Ala Phe His Pro Asp Phe Lys Asn 
85 90 
Gly Thr Phe Lys Asn Pro Lys Ser Thr 

100 105 
Thr He He Arg Arg Tyr Thr Tyr Asn 

115 120 
Lys Pro Val Asp Leu Leu Ala Gly Leu 
130 135 
Ser Gly Arg Leu Val He Gly Pro Asp 
150 



( 9 ) 2t#^2 001-197888 

15 16 
He Gly Asp GId Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin GIu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 

<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 





17 
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2001-197888 

18 



accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<2I0> 3 
<211> 20 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 
<222> 4 

<223> Xaa is any amino acid residue 

<222> 7 

<223> Xaa is any amino acid residue 
<222> 8 

<223> Xaa is any amino acid residue 

<222> 9 

<223> Xaa is any amino acid residue 
<222> 14 

<223> Xaa is any amino acid residue 

<400> 3 

Thr Ala Gly Xaa Val Gin Xaa Xaa Xaa Gly Ser Val Thr Xaa Thr Leu 

15 10 15 

Glu Asn Pro Gly 
20 

<210> 4 

<211> 17 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> primer for point mutation 
<400> 4 

catctttttg gacatgtccg gcagtat 17 




(51)Int. Cl. 
C 1 2N 

C 1 2Q 
GO IN 
//(C 1 2N 
C 1 2 R 
(C 1 2 N 
C 1 2 R 



5/10 
9/04 
1/32 
27/327 
15/09 
1:01) 
9/04 
1:19) 



ZNA 



F I 
C 1 2Q 
C 1 2 R 

( C 1 2 N 
C 1 2 R 

C 1 2N 

GO IN 
Cl 2.R 



1/32 
1:01) 
9/04 
1:19) 
15/00 
5/00 
27/30 
1:01) 



ZNAA 
A 

3 5 3 J 



BEST AVWLABIE COPV 




( 12 ) ^m2 001-197888 

F^-A 4B024 AAll BA08 CA04 DA06 EA04 

GAll HAll 
4B029 A.^08 BB02 CC03 FA 1 2 
4B050 CC03 DD02 FF05E FFllE 

LL02 LL03 
4B063 QAOl QA18 QQ68 QR04 QR50 

QR82 QX05 
4B065 AA04Y M26X AA62X M80X 

AA90X ^^91X ABOl ACM 

BA02 CA28 CA46 



